Galactose-poly(ethylene glycol)-polyethylenimine for improved lung gene transfer.
Polyethylenimine (PEI) is a potential gene transfer agent, but is limited by its poor transfection efficiency in vivo due to poor solubility and stability, pronounced toxicity and non-specific interaction with target cells. To improve its pulmonary gene transfection property, galactose (whose binding lectins are abundantly expressed in the lung) was selected as a ligand to improve the binding and uptake of the modified PEI/pDNA (plasmid DNA) polyplexes into lung cells. A novel protocol was developed to synthesize galactose-polyethylenglycol (PEG)-PEI copolymers. The resulting galactose-PEG-PEI/pDNA polyplexes showed improved solubility, stability, and reduced toxicity. Compared with that obtained by PEI/pDNA at a N/P ratio of 6, the transfection efficiency of 1% galactose-PEG-PEI/pDNA polyplexes at the N/P ratio of 36 was 4.5- and 11.6-fold in the A549 cell line and in mice lung, respectively. These data taken suggest that galactose-PEG-PEI may be a promising pulmonary gene delivery system.